Photooxidation technology for correlative light and electron microscopy.
Correlative microscopic approaches combine the advantages of both light and electron microscopy. Here we show a correlative approach that uses the photooxidation capacity of fluorescent dyes. Through illumination with high energetic light, the chromogen diaminobenzidine is oxidized and stable deposits are formed at the sites of the former fluorescent signals, which after osmification are then visible in the electron microscope. The potential of the method is illustrated by tracing the endocytic pathway of three different ligands: the lipid ceramide, high density lipoproteins, and the lectin wheat germ agglutinin. The ligands were labeled either with BODIPY or Alexa dyes. Following cell surface binding, uptake, and time-dependent intracellular progression, the route taken by these molecules together with the organelles that have been visited is characterized. Correlative microscopic data are recorded at various levels. First, by fluorescence and phase contrast illumination with the light microscope, followed by the analysis of semithin sections after photooxidation, and finally of thin sections at the ultrastructural level.